Arginine promotes skeletal muscle fiber type transformation from fast-twitch to slow-twitch via Sirt1/AMPK pathway.
This study investigated the effect of arginine on skeletal muscle fiber type transformation in mice and in C2C12 myotubes. Our data showed that dietary supplementation of arginine in mice significantly up-regulated the slow myosin heavy chain (MyHC), troponin I-SS, sirtuin1 (Sirt1) and peroxisome proliferator activated receptor-γ coactivator-1α (PGC-1α) protein expressions, as well as significantly down-regulated the fast MyHC protein expression. In C2C12 myotubes, arginine significantly increased the protein level of slow MyHC and the number of slow MyHC-positive cells, as well as significantly decreased the protein level of fast MyHC and the number of fast MyHC-positive cells. We also showed that arginine increased the activities of succinic dehydrogenase and malate dehydrogenase and decreased the activity of lactate dehydrogenase in mice and in C2C12 myotubes. Here we found that AMP-activated protein kinase (AMPK) was activated by arginine in mice and in C2C12 myotubes. However, inhibition of AMPK activity by compound C significantly attenuated the effects of arginine on slow MyHC and fast MyHC expressions in C2C12 myotubes. Finally, we showed that inhibition of Sirt1 expression by EX527 attenuated arginine-induced increase in the protein levels of phospho-AMPK and slow MyHC, the mRNA level of nitric oxide synthase (NOS) and the contents of NOS and NO, as well as decrease in fast MyHC protein level. Together, our findings indicated that arginine promotes skeletal muscle fiber type switching from fast-twitch to slow-twitch via Sirt1/AMPK pathway.